Investigations performed along the Middle Jurassic Alpine Tethyan unconformity surface of E Sardinia evidenced an elaborate surface that developed over older Late Paleozoic to Triassic rocks. This surface is covered by the Middle Jurassic Genna Selole Fm, which has different sedimentological and petrographical characteristics and thicknesses according to its location and the morphology and evolution of the lower substrate.
Introduction
A Middle Jurassic to Cretaceous sedimentary cover, about 1000 m thick crops out in E Sardinia (nearly 170 km, Fig.  1 ) (Amadesi et al., 1960; Assorgia et al., 1974; Assorgia and Gandolfi, 1975; Dieni and Massari, 1985a; Costamagna and Barca, 2004; Costamagna et al., 2007; Jadoul et al., 2010; Casellato et al., 2012; Dieni et al., 2013) . This cover tectonically undisturbed rests over an unconformity that is Bajocian in age and forms the base of the Middle Jurassic succession (Dieni et al., 1983) . This unconformity, named the "Alpine Tethyan unconformity" herein, tops Variscan Cambrian to Early Carboniferous metamorphic rocks (Carmignani et al., 1994 (Carmignani et al., , 2001 , and less commonly Triassic (Costamagna and Barca, 2002) and Permian (Cassinis and Ronchi, 2002) sedimentary deposits. The age and causes of this unconformity is coeval to the Jurassic opening of the Alpine Tethys in the W Mediterranean area (Abbate et al., 1986; Bernoulli and Jenkyns, 1974; Stampfli, 2000) an thus can be considered related to it.
The goal of this paper is to investigate the evolution and significance of the Alpine Tethyan unconformity in Sardinia, and to unravel the evolving paleoenvironments and paleomorphology of the transgressed Middle Jurassic landscape. The unconformity is closely related to the rise and development of the E Sardinia -Corsica high, which is a Jurassic structural feature of regional importance. Stratigraphic, sedimentological and petrographical investigations have been performed: A) on the unconformity to define its areal and geometric characteristics; B) on the Variscan basement and Triassic rocks found below the unconformity; and C) on the Middle Jurassic Genna Selole Fm (Dieni et al., 1983) resting upon it to highlight the features, lifetime and areal extension of the E Sardinia -Corsica high. More than seventy stratigraphic sections across the unconformity have been sampled and analyzed (Fig. 1 ). This dataset served to reconstruct the evolution of the E Sardinia-Corsica high by highlighting the influence of tectonics on sedimentation and evidencing the morphological profile of E Sardinia in early Middle Jurassic times. Additionally, this produced a relative clear chronology of the development stages of the high that range from a continental (erosive to depositional) landscape to a transitional environment and, finally, to the marine Tethyan transgression. This study has been accomplished using physical stratigraphy, sedimentological features of the sections, and the limited biostratigraphical data. In fact, the paleontological content (Dieni et al., 1983; Dieni et al., 2013 and references therein; Scanu et al., 2014) does not have good enough stratigraphic detail to enable a minute subdivision into Bajocian and Bathonian times (Del Rio, pers. comm.) : this would be necessary because of this is the time interval in which was deposited the continental to transitional Genna Selole Fm that starts the new Jurassic depositional cycle over the Variscan basement. Moreover, Jadoul et al. (2010) also noted that "the scarce biostratigraphic control does not permit a precise chronostratigraphic assessment of the marine transgression ruling the start of the carbonate sedimentation in the investigated area."
Geological setting
The E Sardinia Variscan basement consists of several superposed tectonic units (Carmignani et al., 1994; 2001) with a metamorphic grade that grows from S to N from the greenschists facies to the amphibolite facies. According to the most recent findings (Funedda, pers. comm.) , this Cambrian to Early Carboniferous succession is up to 1000 to 1200 m thick. The pre-Middle Jurassic surface of the Variscan basement may be locally affected by processes of lateritization (Marini, 1984) .
Remains of the Late Carboniferous to Permian molasse basins rarely overlie the Variscan basement unconformably (Cassinis and Ronchi, 2002) , forming a more than 300 m thick succession that locally (SE Sardinia) also includes thin Middle Triassic deposits (<50 m) (Costamagna and Barca, 2002) .
The Jurassic succession (Fig. 2 ) overlies a regional unconformity (see below) and starts with continental conglomerates and sandstones before passing into marine carbonates of the Genna Selole Fm (Bajocian-Bathonian) (Del Rio, 1976 Dieni et al., 1983; Dieni and Massari, 1985a; Costamagna and Barca, 2004; Costamagna et al., 2007; Costamagna, 2015) . This unit is up to 80 m thick in the SE of the island, and is composed of: 1) the Laconi-Gadoni lithofacies, which is a coarse, pebbly to sandy, deposit indicating fluvial high-to middle-energy braided alluvial fan environments, followed by 2) the Nurri-Escalaplano lithofacies, which is composed of finely-laminated sandstones, siltstones and clayey siltstones sedimented in low-energy coastal-palustrine-deltaic environments. Finally, the topmost lithofacies is 3) the Usassai-Perdadefogu lithofacies, which alternates carbonates and fine-to middle-grained siliciclastics locally with coal seams. This is typical of a deltaic-mixed lagoon environment ("coastal wetlands" sensu Suárez-González et al., 2015) , and suggests the gradual passage to the carbonate shelf of the upper Dorgali Fm (Costamagna and Barca, 2004; Costamagna, , 2015 (Fig. 2) . The Laconi-Gadoni and Nurri-Escalaplano lithofacies are partially coeval and so they interfinger. The Genna Selole Fm locally starts with carbonates with scattered siliclastic pebbles that are related to the topmost Ussassai-Perdasdefogu lithofacies. The contact with the overlying carbonates of the Dorgali Fm has been placed where quartzarenites and lignite seams disappear (Costamagna and Barca, 2004) . It is worth considering that Dieni et al. (2013) interpreted the Genna Selole Fm upper Ussassai-Perdasdefogu lithofacies sediment as the lower member of the Dorgali Fm ("Perda Liana Mb"). Jadoul et al. (2010) , Lanfranchi et al. (2011) and Casellato et al. (2012) proposed a more detailed frame of the Middle to Late Jurassic carbonate stratigraphy of E Sardinia: that evidences the presence of ephemeral intraplatform basins during part of the Late Jurassic.
The marine carbonates of the Dorgali (Bathonian-Kimmeridgian), Genna Silana and S'Adde Fms (Callovian-Kimmeridgian) (Dieni and Massari, 1985a; Costamagna et al., 2007) form a succession that is up to 600 m in the Supramonte -Monte Tuttavista area (Jadoul et al., 2010) .
These deposits document a transgressive-regressive megacycle, and form the Baunei Group (Costamagna et al., 2007) (Fig. 2) , which is a superunit linked to the sinking of the Tethys margin (Bathonian -Oxfordian) (Abbate et al., 1986; Bernoulli and Jenkyns, 1974 ). This latter was followed by a depositional regression (Oxfordian-Kimmeridgian) (Costamagna et al. 2007) .
The Monte Bardia Fm (Tithonian-Berriasian) (Dieni and Massari, 1985a ) is formed by a 400 m thick succession of peritidal carbonates, followed by a gap encompassing the Kimmeridgian and part of the Tithonian, possibly due to a sea level fall (Dieni and Massari, 1985a; Costamagna et al., 2007) .
This Middle Jurassic -Early Cretaceous sedimentary cycle results from the Tethys opening in Sardinia (Costamagna et al., 2007) . This succession is overlain by about 300 m of shallow-water carbonate deposits that are Late Cretaceous in age (Dieni and Massari, 1985a) followed by Tertiary siliciclastics and carbonates (Dieni and Massari, 1982; Zattin et al., 2008) .
New geological data: features of the Sardinia-Corsica Jurassic lower transgressive successions

Middle Jurassic Alpine Tethyan unconformity
The erosive surface separating the Jurassic successions from the rocks underneath can be defined as an angular unconformity in central Sardinia and a non-conformity in the NE of the region. Nonetheless, usually it can be considered an angular unconformity, and will therefore be described in this way in this paper. The Middle Jurassic Alpine Tethyan angular unconformity (Fig. 3) frequently cuts the Variscan peneplain. Currently it can be observable as an irregular surface with very broad swales and narrow incised channels. Normal faults with decametric throw displace the entire peneplain (from the S to the N of the eastern part of the island along a distance of 180 km): they subdivide it in smaller flat surfaces (Vardabasso, 1959) with very diffferent elevations (300 to 900 a.s.l). Such faults can be interpreted as Variscan thrust faults (Barca and Costamagna, 1999) successively reactivated as normal faults.
In its southernmost outcrops, the unconformity truncates Triassic carbonate deposits that are strongly karstified. This paleosurface is locally coated by a dm-thick rusty crust that can be interpreted as an early paleosol that rests at the base of the Middle Jurassic Genna Selole Fm deposits.
In the SW area, the unconformity rests on top of different terrains, from Triassic to Variscan when crossing the NW/SE Variscan SW-verging thrust belt. This latter is partially displaced by younger orthogonal faults and is formed by several sub-parallel tectonic compressive structures that superimpose the Meana Sardo tectonic unit over the Gerrei tectonic unit (Carmignani et al., 2001) (Fig. 4) . Cinematic indicators (fault planes, tectoglyphs) and field geological evidence show that some of these lines, usually displaying a NW/SE trend, were reactivated along the same directions during the Middle Jurassic extensional Alpine tectonics (Fig. 4) ; in fact, these older Variscan tectonic lines cut the Triassic part of the Mesozoic cover. SW of the tectonic thrust belt, the Variscan basement is covered by Triassic deposits that are in turn blanketed by Middle Jurassic units. Conversely, to the NE, the Jurassic deposits directly rest on the Variscan basement. This suggests a regional normal fault belt of an age ranging between the Middle Triassic and Middle Jurassic, and a SW hanging wall (Fig. 4) .
Further evidences of repeated reactivation of Variscan tectonic lines in Eastern Sardinia until Tertiary times were reported by Costamagna and Barca (1999) and Zattin et al. (2008) .
Rarely, the unconformity may truncate the Permian siliciclastic to carbonate deposits and locally calcretized facies. These rocks initially deposited in basins created by post-Variscan (Permian) extensional tectonics ( Fig. 5) (Cassinis et al., 2000 and references therein) . In the end, the Permian molassic basins collapsed further into the Variscan metamorphic basement along reactivated Variscan NW/SE tectonic lines , which are often the same lines that later drove the Alpine extensional tectonics (Barca and Costamagna, 1999) . Later they were levelled along with the enclosing Variscan metamorphic rocks. Accordingly, their upper surface ultimately became part of the Variscan peneplain (Fig. 5) The Sardinia Variscan peneplain is locally blanketed by scattered patches of post-Variscan successions that are Carboniferous, Permian and Triassic in age. These successions can be formed by single Carboniferous, Permian or Triassic depositional cycles or alternatively superposed on each other. The patches represent the remains of larger covers that escaped erosion. Remnants of these successions are also frequently embedded as pebbles in the basal Middle Jurassic deposits (Fig. 6 ). The thickness of each of these sedimentary cycles may reach some hundreds of metres (Cassinis et al., 2000 and references therein) . This evidences that the entire area underwent to intermittent sedimentation from the Late Carboniferous to the Middle Triassic, alternated with erosion episodes that were triggered by uplift phenomena (Cassinis et al., 2000; Carosi et al., 2005) . Unconformable conglomeratic levels evidence erosion and the development of a levelled surface. These erosion-sedimentation processes affected the island on several occasions, and caused the development of repeated, superposed peneplains that were roughly parallel each other: with the last Middle Jurassic (Aalenian?) uplift (see below), they gave birth to the final surface to be covered by Middle Jurassic deposits, namely the Alpine unconformity.
The degree of weathering of the Variscan metamorphic basement at the unconformity ranges from a thin alteration "halo" to thick Fe-rich paleosoils, laterites and calcretes (developed after metamorphites), and the presence of loose sand (developed after granitoid rocks). By evaluating the alteration degree of the rocks located below the unconformity sur- face, it is possible to hypothesize the relative exposition time of the different sectors of the unconformity surface during the Middle Jurassic. As a consequence, the areas that have been longer exposed during Middle Jurassic emersion can be identified. In fact, these areas are marked by the same type of lateritic alteration, which is variable in grade, but not in kind, and is driven by a warm-humid climate (Rees et al., 2000) . This is typical of Sardinia during this period (Scanu et al., 2014) , and is thus unmistakable with respect to other emersion periods of different ages and showing diverse features: e.g., the Permian emersion periods are never marked by pedogenetic processes. The laterized areas should be the ones that suffered the longest period of exposition. Furthermore, no evidence of reworking or transport of the paleosoils has been found, so they are considered to be an "in situ" manifestation of an early Middle Jurassic weathering process. Levelled areas of long-lasting exposition have been identified and precisely delimited in this way. They are mainly located in SE Sardinia. Some smaller areas have also been evidenced in the NE of the island. Nonetheless, such areas are gradually reduced towards the North, disappearing almost completely in the northwesternmost areas: they are replaced by basically unaltered rocks below the Middle Jurassic deposits.
Facies and areal variations of the transgressive Genna Selole Fm
The Genna Selole Fm (Bajocian-Bathonian to Bathonian: Del Rio, 1976 Dieni et al., 1983) are mainly developed in the southernmost outcrops of the Middle Jurassic succession: northwards, it thins out irregularly and tends to disappear, as the Middle Jurassic succession may start directly with the carbonates of the Dorgali Fm.
Below are briefly described some representative stratigraphic sections of the Genna Selole Fm from the SE to the NE of the island along a distance of nearly 170 km (Fig. 1) . These sections illlustrate the general evolution of the unit northwards (Fig. 7) . 1) Pitzu Rubiu quarry (Nurallao) (Figs. 1, 7 ) -At Pitzu Rubiu (Nurallao), the Genna Selole Fm rests unconformably over the Middle Triassic Monte Maiore Fm carbonates (Costamagna and Barca, 2002) . It is formed by thick alternations of quartzose conglomerates and subordinated quartzarenites, passing in the upper ten metres of the section to dark pelites. The disappearance of the terrigenous content marks the passage to the dolostones of the Dorgali Fm. The total thickness of the Genna Selole Fm in the section is 57 m.
2) S'Arcu de Is Fronestas (Escalaplano) (Figs. 1, 7) -Here, the Genna Selole Fm rests unconformably on the siliciclastic Middle Triassic Escalaplano Fm (Costamagna et al., 2000) . The Genna Selole Fm starts with alternations of quartzose conglomerates and coarse sandstone lenses passing upwards into alternations of sandstones and grey pelites. Further upwards, the appearance of carbonates predates the passage to the dolostones of the Dorgali Fm. In this section is remarkable the presence in the lower conglomerates of scattered pebbles of Permian silificied limestones. The total thickness of the unit is 20 m.
3) S'Arcu sa Perdia (Tertenia) (Figs. 1, 7 ) -Here, a thin Genna Selole Fm made of alternations of breccias, clayey siltites and carbonates rests unconformably on a strongly weathered Variscan basement impregnated with Fe oxides (due to the percolation of a now dismantled lateritic paleosoil: Vacca, pers. comm.). The unit passes upwards to the Dorgali Fm. The total thickness of the Genna Selole Fm is 3.70 m.
4) Bruncu Matzeu (Osini) (Figs. 1, 7 ) -Quartzose conglomerates and sandstones rest unconformably over the unal- tered Variscan basement. Upwards, they pass into dark grey to blackish siltites with rare thin beds of grey sandstones. These latter are alternations of limestones and blackish siltitic clays before passage to the Dorgali Fm dolostones. The total thickness of the unit is 21 m. 5) Monte Oro (Baunei) (Figs. 1, 7) -Thin grey clayey siltites containing scattered pebbles of quartz rest unconformably over a strongly weathered and laterized basement at Monte Oro. These siltites are followed by thick-bedded calcareous dolostones containing rare quartz pebbles. The dolostones of the Dorgali Fm follow. The total thickness of the Genna Selole Fm is nearly 3.50 m.
6) Dispensa Selole (Baunei) (Figs. 1, 7) -Over the weathered granitoid batholith lie down first polygenic conglomerates and minor sandstone bodies; they locally contain some pebbles of Triassic dolostones. They are followed by alternations of fine sandstones and blackish plant-rich pelites preceding alternations of fine sandstones and pelites, passing to well-stratified alternations of carbonates, marls and pelites. The dolomitic Dorgali Fm follows. The total thickness of the Genna Selole Fm here is 49 m.
7) Punta Orotecannas (Urzulei) (Figs. 1, 7) -Quartzose conglomerates and rare sandstones followed by alternations of sandstones and blackish pelites rest over the weathered Fe-rich Variscan basement at Punta Orotecannas: they pass to limestones with rare intercalations of sandstones and blackish siltites, which in turn are covered by the dolostones of the Dorgali Fm. The total thickness of the Genna Selole Fm here is 9-10 m.
8) Gologone (Oliena) (Figs. 1, 7) -Here, the Genna Selole Fm rests over the weathered Variscan basement and consists of polygenic (Triassic-Early Jurassic? carbonates, Permian volcanics, Permian silicified carbonates) to quartzose conglomerates followed first by alternations of sandstones and blackish siltites and finally by alternations of limestones and blackish sandstones and siltites. The total thickness of the unit here is 10 m. 9) Monte Tuttavista (Orosei) (Figs. 1, 7) -Here, a weaklyweathered basement is unconformably covered by a carbonate-rich quartz conglomerate followed by quartzose pebbly carbonates. These rocks rapidly pass upwards into the dolostones of the Dorgali Fm. The thickness of the Genna Selole Fm here is about 3 m. 10) Su Ercone (M. Albo, Lula) (Figs. 1, 7) -Conglomerates and rare sandstones rest unconformably over the unaltered Variscan basement. They are followed by alternations of 
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m) in the southernmost areas (Dieni et al., 2013) . Accurate comparisons between the stratigraphic sections allow us to point out the extreme variability of the sedimentary features (compositional and textural maturity, grain size) and thickness of the unit over short distances; in some cases, we are able to draw the main features and profile of the buried substrate ( Fig. 9 ). This unit thins out northwards, as the coarse-grained lithofacies disappear. While in the SE area, the Genna Selole Fm typically has a significant thickness and lateral persistence ( Fig. 7) , moving northwards it is usually characterized by a few metres of laterally discontinuous, quartz-rich impure carbonates that are locally affected by paleokarstic features (Costamagna, 2015) belonging to the topmost, mainly calcareous, facies. The lower, coarser siliciclastics are only found in small pockets and swales representing morphological irregularities of the transgressed basement surface. In some scattered NE areas the siliciclastic coarse-grained facies thickens again significantly, reaching nearly 30 m (Fig. 7) . Pebble imbrications in the lower conglomerates give paleocurrents of the debris (Fig. 10) . Usually, they have a radial distribution from some definite points, thus marking particular areas of erosion, as the emerged tectonic highs, and the provenance of the debris.
To summarize, the base of the Genna Selole Fm overlying the unconformity can be either coarse-or fine-grained. The substrate is generally unaltered where overlain by conglomerates, while a laterite is locally found underlying finegrained siliciclastics or carbonates.
thickness of the unit here is at least 40 m. Given the likely presence of conglomerates below sea level, the section could be significantly thicker. Relying on previously revealed data, along with the irregular northwards thinning trend, the Genna Selole Fm shows a clear mean fining-upwards trend, as well as a transgressive trend. The related depositional environments are, from the base: continental braided fluvial fans interfingered in the upper part with transitional mixed coastal-palustrine-deltaic contexts; and carbonate lagoons / shoals (Costamagna, , 2015 . The fining-upwards succession and the evolving sedimentary environments have been also interpreted as an evidence for the polyphase peneplanation of the mainland of Sardinia. The different lithofacies of the Genna Selole Fm may not all be present in a given stratigraphic section: they have complex lateral, interfingering relationships (Fig. 8) due to laterally-changing environmental conditions that are related to the gradually-reducing altitude gap with respect to the bottom and the shoulders of any swell located on the peneplane, the variable discharge of the waterways, and the distance from the coastline and the sediment source. As shown by the stratigraphic sections described, the Genna Selole Fm is thicker (80 Based on biostratigraphic data from the lowest bed lying over the unconformity, the age of the unconformity itself gradually becomes slightly younger southwards (starting from NE Sardinia, there are early Bathonian fossils in marine deposits -Dieni and Massari, 1985b -of the UsassaiPerdasdefogu lithofacies of the Genna Selole Fm directly laying over the Variscan basement; ending in SE Sardinia, where the Bajocian-Bathonian plant remains -Del Rio, 1976 Rio, , 1984 in the intermediate palustrine deposits of the NurriEscalaplano lithofacies of the Genna Selole Fm are located at least 30 m above the unconformity). Moreover, Dieni et al. (1983) proposed the heterochronicity of the Genna Selole Fm transgression over the older rocks. If compared with the successions of the SE part of the island, the precocity and speed of the transgression that is related to the collapse of the Variscan basement in this N area is also suggested here by the rapid passage from the shallow deposits of the Dorgali Fm to the middle to the outer ramp limestones with the hard ground of the S'Adde Fm (Fig. 1) (Costamagna et al., 2007; Casellato et al., 2012) ; in fact, the inner ramp of the Dorgali Fm is much thinner in these northern areas.
Synsedimentary tectonics
Evidence of synsedimentary tectonics occurs in the entire Genna Selole Fm: they are frequent in the SE area of the island where the unit is the thicker. They are synsedimentary faults (Figs. 11a, b, c, 12) , convolute laminations related to seismic shocks (Fig. 11d) , slumps (Fig. 11e) , neptunian dykes, brecciated carbonate levels.
Furthermore, evidence of pre-Middle Jurassic tectonics is also visible on a larger scale: e.g. at Perdasdefogu in the SE area (Fig. 13) Fig. 13 ) identified in a Late Miocene lacustrine sequence of the Betic cordillera several types of deformational structures that they interpreted as seismites. They classified and ranked such structures in order to use them to rate the earthquakes intensity. So, using their visual standards (Rodríguez-Pascua et al., 2000, Fig. 13 ), the structures described above in the Genna Selole Fm may possibly be rated as earthquakes up to a magnitude of six. Synsedimentary extensional structures are still present in the upper carbonate units of the Middle Jurassic succession, although they tend to decrease in frequency and intensity upwards, suggesting a gradual waning of the tectonic activity. Nonetheless, evidence of synsedimentary tectonics persists up into the M. Bardia Fm (Jadoul et al., 2010) .
Petrography of the Genna Selole Fm
The petrographic analysis of the terrigenous part of the Genna Selole Fm is based on 40 thin sections of sandstones, using the Gazzi-Dickinson point-counting method (Gazzi, 1979; Dickinson, 1970) . A minimum of 300 framework grains were identified and counted per sample at a spacing of 0.5 mm. This method provided information about the composition of the unit and the provenance of the sediments. The composition commonly and gradually changes upwards, and may change with the thickness of the unit and the nature of the substratum. The unit typically displays increasing textural maturity (as polygenic conglomerates and litharenitic/arkosic sandstones change to monogenic quartzose conglomerates and quartzarenites). Sometimes, a mature quartzose succession is developed from the base to the top of the siliciclastic lithofacies of the Genna Selole Fm.
Usually, the conglomerates are clast-supported and have pebbles and cobbles that are up to 30 cm wide. They are predominantly monogenic and formed by monocrystalline to polycrystalline strained quartz. Rounded quartz pebbles are often broken, suggesting that they may be derived from the reworking of older sedimentary cycles Late Variscan to Triassic that previously covered the ancient Variscan peneplain. In the SE areas, where the Jurassic succession rests on lowgrade metamorphic units, the quartz is usually monocrystalline and derived from the erosion of hydrothermal veins cutting the basement (Fig.14a) . Northwards, as the metamorphic grade of the basement increases, the monocrystalline quartz is gradually replaced by polycrystalline strained undulose metamorphic quartz (Fig. 14c, d) ; in the central areas, the percentage of this latter quartz type is about 50%, while in the northern territories the polycrystalline quartz is virtually exclusive. Locally, where the Genna Selole Fm lies on Permian igneous or sedimentary rocks, the basal conglomerate may only be formed by pebbles of the porphyric granitoids or silicified carbonates.
The conglomerates are rarely polygenic; in this case they are formed by pebbles coming from all the rocks found below the Alpine Tethyan unconformity (quartz, Variscan metamorphics of various grades, lydites, granites, porphyric granites, Permian silicified carbonates, Triassic carbonates). The distribution of the polygenic conglomerates is peculiar: their outcrops, located at the base of the Genna Selole Fm, evidence and surround circular areas where the Genna Selole Fm instead starts directly over the basement with finer deposits like sandstones and pelites, or even quartz-rich carbonates (Fig. 15) . The nature of the metamorphic rock pebbles is variable: in the SE areas, where the Tethyan unconformity truncates terrains of a lower metamorphic grade, they consist of slates and metavolcanics (Fig. 14b) . Moving northwards, with the increasing metamorphic grade of the basement, pebbles of schists appear. Finally, in the northernmost areas, the metamorphic rock pebbles are micaschists and gneisses (Figs. 14d, 16 ). The clasts are usually rounded to sub-rounded, but angular quartz pebbles (breccias and conglomerates/breccias) may form intercalations or even complete stratigraphic sections. The breccias are more common towards the N, parallel with the textural immaturity of the conglomerates. The pebbles apparently also document formations that are no longer preserved, e.g. Triassic carbonate pebbles at the base of the unit in central Sardinia, which suggest that a Triassic cover previously existed across the area.
The monogenic conglomerates generally have a low content of a sandy quartzose matrix. Conversely, the polygenic conglomerates have a caolinite matrix which documents the weathering of metavolcanic clasts (Marini et al., 1991) .
In thinner successions, the basal conglomerates are replaced by pebbly sandstones, generally quartzarenites, while subarkoses are subordinate. Quartzarenites dominate in the SE areas, while sublitharenites and subarkoses become dominant northwards, parallel to the thinning of the Genna Selole Fm. The components are, in a decreasing order of frequency, quartz, k-feldspar, rock fragments, rare biotite and muscovite. The quartz grains are prevalently monocrystalline in the SE areas, and polycrystallyne with irregular boundaries northwards (Figs. 16, 17) . A significant post-depositional compaction of the sandstones is evidenced by their tight grain packing. Locally pressure-solution structures are visible. The carbonates (topmost Ussassai-Perdasdefogu lithofacies) of the Genna Selole Fm show a decreasing terrigenous content upwards. Sometimes, a significant terrigenous input may restart ephemerally, as seen in metre-thick beds located above the last terrigenous intercalations of the Genna Selole Fm, forming carbonate conglomerates or pebbly carbonates embedded in the dolostones of the Dorgali Fm.
Western Sardinia
In W Sardinia (Fig. 18) , a carbonate platform succession was deposited during the Jurassic period (Cherchi and Schroeder, 1986a; D'Argenio et al., 1986; Jadoul et al., 2010) . This platform was characterized by shallow bioclastic lagoonal to ooidal marginal marine environments with limited, cyclical shifts of the shoreline, possibly due to eustatic causes. In the early Middle Jurassic (Aalenian -Bajocian), ephemeral coastal to paralic, brackish to freshwater, environments developed: they consists of well-bedded marly to clayey deposits rich in charophytes, lacustrine ostracods and microflora (Ashraf et al., 1984) . These deposits locally have a mud-cracked cap. Here Cherchi and Schroeder (1986b) described a Bajocian-Bathonian succession that was 15 m thick and formed by alternations of mudstones and algal laminites, calcarenites, and clayey and silty levels.
This succession can be interpreted as largely marine in nature, with punctuated episodes of marginal marine to lacustrine sedimentation and subaerial exposure during Aalenian to Bajocian times. The analysis of the diverse microfloristic assemblages suggests inter-to supratidal environments, palustrine zones and even dryer environments (Del Rio, 1990) , implying vicinity to an emerged land.
Corsica
In Variscan Corsica, the presence of autochtonous Mesozoic successions similar to those in Sardinia is proved by isolated outcrops as the Chiappa conglomerates and the Punta Calcina succession in the S of the island (Fig. 19) .
The analysis of the pebbles contained in the Eocene Chiappa conglomerates allowed to reconstruct a Mesozoic succession with a clear W Sardinia affinity ("Sardo-Provencal domain") (Durand Delga and Peybernés, 1986) . As a consequence, their provenance from a presently-eroded Corsica Mesozoic cover is suggested.
At Punta Calcina (S Corsica), a Variscan basement is unconformably covered by a Jurassic succession ("Extra-Alpine Domain", Durand Delga and Peybernés, 1986 ). This succession starts with thin siliciclastic alternations of quartzose-micaceous sandstones and subordinate lignitiferous clays that can be correlated with the Genna Selole Fm of E Sardinia. This is followed by massive dolostones (Bathonian-Callovian) that can be correlated with the Dorgali Fm and covered by fossiliferous limestones similar to the Genna Silana Fm. This succession thus has a strong affinity with its E Sardinia Jurassic counterpart.
Northwards, in E Alpine Corsica, a rifted margin succession developed during the Middle to Late Jurassic. It features outer shelf limestones passing laterally, first to megabreccias, and finally to pelagic successions (Peybernès et al., 2001) . The thickness of the megabreccias and the pelagic character of the succession grow up Eastwards, closing to the spreading Tethys. Ophiolites are recorded in the Easternmost successions (Peybernès et al., 2001) .
Despite the lack of Early Jurassic deposits, pebbles of Early Jurassic carbonates have been found in the lower part of the E "Alpine Corsica" successions ("Breches vertes", "Breches rouges", "Breches de Francardo": Beauvais and Rieuf, 1981; Peybernès et al., 2001) . As in E Sardinia, their absence can be correlated with the erosion related to the extensional tectonics leading to the opening of the Alpine Tethys.
A reconstruction of the E margin of the Sardinia-Corsica block during the Middle-Late Jurassic has been proposed by Costamagna et al. (2007) .
Discussion: the Eastern Sardinia-Corsica High
In the past, several authors (e.g. Vardabasso, 1959) have hypothesized the presence of a continental ridge separating the W and E Mesozoic Jurassic Sardinian domains (an area forming the SW continuation of the so-called "Vindelician ridge" or "land" of continental Europe, largely emergent from the late Variscan to the Jurassic: Ziegler, 1990 ). However, they were never able to confirm their proposals due to the existence of limited dataset. Furthermore, in their synthesis on the Sardinian Mesozoic, Vardabasso (1959) and Cherchi and Schroeder (1986a) proposed that the W and E Sardinian Mesozoic domains were separated during the Triassic -Middle Jurassic. This hypothesis was also endorsed by Faure and Peybernès (1983) .
Our dataset suggests that any separation between W and E Sardinia was only effective in the lower Middle Jurassic, as indicated also by the age of the shallowing carbonates of Aalenian-Bajocian age in the NW Sardinia area (Cherchi and Schroeder, 1986a) , suggesting coeval uprising movements.
During the Triassic and Early Jurassic, the Mesozoic sedimentation in Sardinia was characterized by a moderate sedimentation rate and significant homogeneity all over the island (Costamagna and Barca, 2002; Jadoul et al., 2010) . During the early Middle Jurassic (Aalenian), ("Sardo-Provencal domain": Durand Delga and Peybernès, 1986) when marine sedimentation was temporarily replaced in W Sardinia by paralic to lagoonal sedimentation due to the shallowing environment, the E Sardinia -Corsica area ("Extra-Alpine Domain": Durand Delga and Peybernès, 1986) emerged and was subjected to erosion, creating the Alpine Tethyan unconformity. We hypothesize that there was a limited uplift of this area, of no more than 200 to 300 m above sea level, otherwise the detritic succession at the base of the Jurassic succession would have been thicker, also considering the post-depositional compaction rate of conglomerates, sandstones and finer deposits (Kukal, 1990) . We assume, based on the facies affinity, that the eroded thicknesses of the older successions (only the Middle Triassic to the Early Jurassic; the Carboniferous to Permian successions were almost totally dismantled by the previous erosional cycles) were possibly comparable with the thicknesses of the nearby Triassic and Early Jurassic successions in W Sardinia: less than 200 m for the Triassic succession (Costamagna and Barca, 2002 ) and a little more than 200 m for the Early Jurassic succession (Faure and Peybernès, 1983) . These values are consistent with the erosive rates of carbonate rocks under warm-humid conditions in a time span of 12 Ma (Aalenian-Bathonian?) (Kukal, 1990) . Accordingly, the levelled lower surface of the Alpine Tethyan unconformity developed in this way (Fig. 20a, b) ; the erosion removed almost all the Triassic and Early Jurassic sediment, along with perhaps some of the previously sheltered remains of the Carboniferous to Permian deposits and part of the metamorphic rocks of the Variscan basement. The erosion of the post-Variscan succession is confirmed by pebbles of Early Jurassic, Triassic and Permian rocks found in the basal conglomerates of the Genna Selole Fm (Fig. 6 ) and the clastic part of the basal Middle Jurassic Corsica succession. The Triassic deposits were partially preserved and only in the SW rim of the E Sardinia high (Fig. 5) ; that were located on the slope of the rising high and sheltered in the footwall zone of normal faults (Fig. 4) . This part thus only rose partially and suffered minor erosion. It would also be plausible to suggest that, during the Bathonian tectonics, the E Sardinia-Corsica area belonged to the rising part of a tilted block that was related to an E-verging listric fault that delimited the block itself Westwards. However, this model would not account for the Eastwards, gradual, heterochronous sinking of the area, the radial flow pattern (imbrications) of the Genna Selole Fm from well-defined areas, or the paleomorphology of the highs and lows evidenced by the Genna Selole Fm isopachs (Figs. 9, 15, 20) .
The uplift of the E Sardinia high occurred along old Variscan, previously compressive, tectonic structures (Fig. 4) . So, a levelled, peneplaned surface made of almost only Variscan metamorphics was created by erosion. The presence, composition and comparison of the previously described Genna Selole Fm's stratigraphic sections evidence the roughness of the transgressed basement, showing low swells and shallow shelf extends all over the island. B) Aalenian: the Eastern Sardinia High rises and suffers erosion that dismantles the Early Jurassic and Triassic deposits, the residual patches of the Permian cover and part of the Variscan basement itself that someplace suffers pedogenization. C) Bajocian-Bathonian: the high brokes in minor horst and graben tectonic structures: the horst tops are mainly subjected to pedogenization, the slopes are eroded and feed debris downslope, the graben are filled by debris forming the Genna Selole Fm; the Genna Selole Fm deposits fine upwards according with the smoothing of the relief. D) The marine transgression steps over the basement starting from the NE (according to the oldest marine deposits) and invade the lower areas of the high moving gradually southwards. The pedogenetic laterites of the NE area are the less developed for their shorter time of emersion. E) In the end, the marine deposits cover completely the Eastern Sardinia high. Legend: 1) Lower Laconi-Gadoni Genna Selole Lithofacies; 2) Intermediate Nurri-Escalaplano Lithofacies; 3) Upper Ussassai-Perdasdefogu Lithofacies. s.l.: sea level. Post-Variscan basins and volcanics not represented.
scours whose development is related to the limited activity of older reactivated lines. It also proves the control of the depth of the scours over the composition of the filling unit. Variable alterations and pedogenization from place to place over the Variscan basement surface that forms the bed of the unconformity suggest the variable timespan of its subaerial exposition, which was usually shorter on the Northernmost outcrops. This point is proved by the slightly older age (Bathonian vs. Bajocian) of the first marine deposits resting over the unconformity in the N areas.
The initial uplift is possibly coeval with the first regression events in the Nurra area (Aalenian: Ashraf et al., 1984) , and is certainly younger than the Early Jurassic pebbles found in the Corsica successions (Beauvais and Rieuf, 1981; Peybernès et al., 2001) , the main high was dissected along the former compressive Variscan lineaments (this activity in this period is testified by the matching synsedimentary faults in the Genna Selole Fm). The fragmentation gave rise to minor horst and grabens, with only moderate (about 200 to 300 m?) morpho-tectonic relief (Fig. 20c) , as suggested by considering the maximum thickness of the graben-filling, transgressive Genna Selole Fm, the eroded debris carried out of the area, and the compaction of the Genna Selole Fm siliciclastic grains showed by the analysis of the thin sections. Indeed, the thickness of the siliciclastic transgressive unit (fed by the erosion of the transgressed basement) that fills the irregularities represents only a part of the difference in height as the transgressed landscape, particularly considering the soluble element of the debris, with previous covers being largely composed by carbonates. This height difference tended to smooth down gradually northwards in E Sardinia (Figs. 21, 22) .
The horst-tops were colonized by tropical lush vegetation due to the local warm-humid climate, as indicated by their Variscan Carboniferous to Triassic sedimentary succession with quartz-rich conglomerates at its base. This implies the recycling of the quartz clasts. In the N areas, where the Genna Selole Fm is usually thin and overlies medium to high-grade metamorphites, the dominant presence of polycrystalline angular quartz debris associated with micaschist and gneiss pebbles indicates a local source of debris, with the quartz being derived from the high-grade metamorphites; here, it is probable that no sedimentary post-Variscan succession was ever sedimented. Furthermore, the debris transport here was short. This suggests the limited development of the fluvial network, which was related to the moderate height of the tectonic high.
The dominant quartzose composition of the deposits suggests their provenance from a mature landscape. In the plots of Dickinson et al. (1983) , almost all the investigated samples fall along the right side of the triangle, from the "craton interior" field to the "lithic recycled orogen" field (Fig. 17) . Moreover, from the S to the N sectors, the clast composition gradually evolves from the top of the plot to its right-hand corner. This evidences a minor reworking of the substratum below the S-N direction, as well as the decreasing maturity of the covering Genna Selole Fm sediments.
The distribution map of the basal polygenic conglomerates of the Genna Selole Fm depicts a pattern of minor highs and lows in the entire E Sardinia horst: the main example is the Barbagia high (Fig. 9) (Costamagna and Barca, 2004) . Accordingly, the composition of the lower Genna Selole Fm, as well as its thickness and paleocurrent directions, allows us to provide evidence for the morphology of the main high, and to highlight minor horsts and grabens over its surface (Fig.  21) . Minor horsts form the Barbagia, Ogliastra, Supramonte, and Posada highs. The development of these highs is further supported by the presence of pedogenetic profiles (laterites: Marini, 1984) in areas where the Genna Selole Fm is almost absent, while the first Middle Jurassic deposits are impure carbonates of the Ussassai-Perdasdefogu lithofacies; these are interpreted as the areas where the continental conditions persisted for a longer timespan.
Based on the chronostratigraphical data on the youngest eroded deposit (Middle Triassic pebbles, Sardinia; Early Jurassic pebbles, Corsica, Peybernès et al., 2001 ) and the oldest sedimentary transgression sensu Busson 1982 (palustrinecoastal deposits of the Nurri-Escalaplano lithofacies of the Genna Selole Fm, Bajocian: Dieni et al., 1983) , it can be inferred that, unlike previous interpretations (e.g. Vardabasso, 1959; Cherchi and Schroeder, 1985a) , the paleogeographic separation from W and E Sardinia only existed during the early part of the Middle Jurassic: in fact, evidences of Middle Triassic to Early Jurassic removed sedimentary cover have been found as pebbles in the conglomerates of eastern Sardinia and Corsica.. Casellato et al. (2012) and Jadoul et al. (2010) hypothesize about the gradual growth of several isolated shallow carbonate bodies that merged later in E Sardinia during the late Midpalynologic and plant assemblages (Del Río, 1984; Rees et al., 2000) and the pedogenetic evidence (laterites and calcretes). The horst flanks supplied debris for the rapid infilling of the grabens, preventing pedogenesis there. Conversely, the tops of the minor horsts were only covered by the sediments when the morphology was completely smoothed by the Genna Selole Fm sediment fill (Figs. 20d, e and 22) . Consequently, they suffered from stronger pedogenization processes. The sedimentation in the grabens begins with the rise of the main horst. Its lifespan was short: the main horst began to collapse almost immediately. This triggered the gradual marine transgression over the E Sardinia -Corsica high (represented by the Usassai-Perdasdefogu lithofacies) that ultimately covered the lower continental siliciclastic sediment of the Genna Selole Fm, or, where it is missing, the Variscan basement. The collapse started N-wards, as testified by the older age of the first marine deposits (Bathonian condensed successions of NE Sardinia: Dieni and Massari, 1985b; and Punta Calcina, Southern Corse: Peybernès et al., 2000) .
The thickness and facies of the Genna Selole Fm vary with the morpho-structural architecture of the substrate: in small, shallow basins, the Genna Selole Fm was thin and formed only by fine, usually immature, siliciclastics followed by carbonate deposits. Where the sub-basins were wider and more subsiding, the Genna Selole Fm was thicker and developed all its lithofacies, with mature coarse-grained deposits (alluvial fans) expanding towards the centre of the sub-basin itself (Fig. 5) .
The collapse of the E Sardinia -Corsica High was gradual: the structural lows were the first to be flooded by the sea, resulting in a row of small islands instead of one wide, elongated island (Fig. 20d) , before the final drowning (Fig. 20e) . The presence of paleokarstic features in the limestones of the topmost Genna Selole Fm lithofacies suggests ephemeral emersions punctuating the subsiding trend (Costamagna, 2015) .
Tectonic activity was intense during the deposition of the Genna Selole Fm, which is proved by the sedimentary evidence of coeval, strong seismic episodes.
The compositional and textural maturity of the siliciclastic part of the Genna Selole Fm decreases gradually northwards along with the thickness and heterogeneity of the unit. This could be related to a northwards shorter development of the fluvial network, implying a shorter subaerial exposure time and erosion of the N part of the high. In fact, as stated previously, based on the different biostratigraphic ages of the Middle Jurassic marine transgression in the SW and NE, the rise-and-fall cycle of the high is shorter northwards. Here, perhaps, the absence of the pre-Middle Jurassic sedimentary cover and the reworking of their quartzose conglomerate levels could also have some importance in terms of the composition and facies of the unit.
In the southernmost areas of the island, the Genna Selole Fm is thicker and rests over low-grade metamorphites. Here, the abundant monocrystalline rounded quartz debris and rare schists, metavolcanics, Permian porphyric granites, and Triassic carbonate pebbles suggest the erosion of a former post-lated to a shallow shelf environment with limited fluctuations of the sea level (Badenas and Aurell, 2001) .
Southern France
This area pertained to the Iberian plate (Aurell et al., 2003) . Located here during the Jurassic period were the S Provence sub-basin (Leonide et al., 2007) and the Grand-Causse basin (Philippe et al., 1998) .
The S Provence sub-basin started during the Early Jurassic in response to the early Alpine Tethys opening that fragmented a single shelf area into several physiographical units ("Ligurian rifting cycle": de Graciansky et al., 1998) . This basin was almost triangular and became structured in enclosed grabens or minor basins limited by NNE-SSW main faults. The carbonate sedimentation dominated. Each sub-basin displays its own story of alternated uplifts and sinkings in relation to the tectonic activity. From the Early to the Middle Jurassic, the depositional environment fluctuated irregularly from the supratidal to the offshore. The main tectonic influence over the sedimentation was explicated during the early Middle Jurassic: erosion surfaces are evident over crests of tilted blocks. This sea level fall is referred to a tectonic uplift that is related to the Aalenian Mid-Cimmerian phase (Ziegler, 1990; de Graciansky et al., 1993) . Later, the environmental conditions return to shallow marine, and a period of progressive, but limited, deepening starts, locally reaching offshore conditions. dle Jurassic. The basement horsts, which remained shallow, were the ideal loci for the birth of a carbonate factory (Fig.  20e) . Sparse terrigenous clastics in the carbonates suggest the local persistence of emerged areas.
Many uplift phases developed successively in Sardinia after the Variscan orogenic cycle. This is suggested by tens of metres-thick, unconformable conglomeratic levels evidencing unconformities that are located at the base of the sparsely distributed remains of Carboniferous, Permian and Triassic successions that are well-dated (Cassinis et al., 2000 and references therein; Cassinis and Ronchi, 2002; Ronchi et al., 2008) . Each conglomeratic level suggests a time of erosion of the reliefs. The so-called Variscan peneplain originated from the superposition of several erosion surfaces that developed on more or less articulate morphologies at different times. We therefore suggest that the present levelled, weakly undulate and irregular surface (Alpine Tethydian unconformity) upon which the Jurassic succession of E Sardinia currently rests is, in the main, the "Alpine" reworking of the former, repeatedly exhumed and reworked, first Variscan peneplain.
Comparisons with Middle Jurassic close areas
The events documented in the Sardinia-Corsica area during the Middle Jurassic can be correlated with neighbouring W Mediterranean regions located both SE and NW of the Alpine Tethys ridge opening (Fig. 23) .
Spain
During the Middle Jurassic, some fault-controlled carbonate platforms to the E of the Hesperian Massif of the Iberian Plate formed the domain of the Iberian and Catalan coastal ranges of E Spain (Goméz and Fernandez-Lopez, 2006 , and references therein). This area was located between the Iberian Variscan and the Sardinia-Corsica-Brianconnais.
These Iberian platforms flanked the corridor that connected the Alpine Tethys shelves with the Central Atlantic Ocean. During the Middle Jurassic, the Iberian Basin was formed by a system of tectonically-controlled epicontinental carbonate platforms. Footwall blocks in the extensional system formed palaeogeographic highs hosting shallow-water environments. There were open-marine environments in the areas between these highs, where low-energy ammonite-bearing facies developed. This indicates that they were somewhat connected to the open ocean. Reactivations of normal faults in the area at this time, and their link to extensional movements leading to the W-wards extension of Tethys, were also proposed by Aurell et al. (2003) . Nonetheless, in addition to the mentioned tectonics, frequent shifts of the shoreline suggest the influence of regional, or even global, sea level changes.
In any event, none of these blocks ever suffered enough of an uplift to enable them to emerge. This is probably because they were located well away from the Alpine Tethys spreading area. After the Middle Jurassic, their evolution was re- per Jurassic pelagic successions of the entire Brianconnais domain.
Calabria -Peloritani area
The precise whereabouts of the Calabria-Peloritani area with respect to the Sardinia-Corsica block during the Jurassic is still being debated. It was probably located SE of the Sardinia-Corsica block and close to it (Vai, 2001; Aldinucci et al. 2007; Álvarez and Shimabukuro, 2009) . The Calabria-Peloritani area is a composite terrane forming an orogenic wedge that undertook Variscan and Alpine tectonics (Bonardi et al., 2001) . It is formed by Variscan metamorphic rocks covered unconformably by Mesozoic to Tertiary deposits. Several tentative maps that attempt to unravel the original nature and setting of the different units forming the terrane have been published (e.g. Vai, 2001 ).
In the Calabrian arc, a Mesozoic key succession has been described in the Longobucco Group (Triassic-Jurassic boundary to Toarcian) (Young et al., 1986; Bouillin et al., 1988; Santantonio, 1993; Santantonio, 2012; Passeri et al., 2014) . This succession evidences sedimentation on a rifted continental margin. It starts from continental siliciclastic fluvial deposits (red beds, Rhetian-Hettangian) that unconformably rest over Variscan metamorphics. It passes first to blackish limestones of the carbonate shelf (Sinemurian), then to marls of the shelf-edge or slope facies (Pleinsbachian), and, finally, to basinal turbidites with intercalated hemipelagites (Pleisnbachian-Toarcian). Santantonio (1993 Santantonio ( , 2012 described Toarcian extensional tectonics in the Caloveto Group, close to the Longobucco basin. The lateral setting of the mentioned deposits is probably due to a tilted block system that was similar to those that can be observed on continental passive margins. Accordingly, it is interpreted as the S-most remains of the W margin of the Alpine Tethys.
Recently Santantonio et al. (2016) investigated further in the Calabrian Longobucco basin the local siliciclastic to carbonate succession whose Jurassic tectonosedimentary evolution looks very similar to that delineated in the Sardinia-Corsica block. In fact, repeated emersions leading to erosion of Variscan highs and even more sudden catastrophic collapses and their influence over the sedimentation in the frame of the opening Tethys are described. They interpret this as a sinking fragment of the European-Iberian continental margin.
In the Peloritani area (Cecca et al. 2002; Catalano, 2009 , and references therein), clastic deposits resting over Rhetian (?) red-beds in the Longi-Taormina unit gradually pass upwards to neritic black limestones (Hettangian-Sinemurian). The succession follows with the slope and pelagic deposits that are upper Early Jurassic to Oligocene in age. The presence of many neptunian dykes extending down to the Variscan basement suggests that extensional tectonics acted during and after Toarcian times. This evidences the closeness to the Alpine Tethys spreading area. The succession ends with Aquitanian siliciclastic turbidites (de Capoa et al., 1997).
The Grand Causse basin (Ciszak et al., 1999) follows a similar path during the Jurassic: a basin that is tectonicallyinfluenced by the Alpine Tethys opening is ruled by important normal faults in which the carbonate depositional environment shifts irregularly from the shallow to the outer shelf. The main feature of this basin succession is the presence of emersion events from the Aalenian and the fact it reached a climax during Bajocian-Bathonian times. These events led to important erosive surfaces, paleosoils, rooted horizons, subsurface paleokarsts (Charcosset et al., 2000) , and the development of low-energy continental, palustrine and carbonate swamp environments in which a rich microfloristic association has been found and analyzed (Philippe et al., 1998) . This further supports the paleoenvironmental reconstruction.
Brianconnais domain
During Mesozoic times, the Brianconnais domain was part of the Iberian plate and constituted the E continuation of the Sardinia-Corsica sector (Stampfli, 1993) . Due to the developing Alpine extensional tectonics (Bourbon et al., 1973; Lualdi, 1985; 1994; Bertok et al., 2011; de Graciansky et al., 2011; , the area emerged repeatedly between the Middle Triassic and Middle Jurassic.
In the Ligurian Brianconnais (Lualdi, 1985 (Lualdi, , 1994 Decarlis et al., 2013) , the carbonate deposits of the S. Pietro ai Monti Fm (Ladinian) are unconformably covered by thin discontinuous deposits made of conglomerates, blackish marlycarbonaceous schists and black sandy marls (Rhetian?). The inner to outer shelf limestones of the Rio di Nava Fm (Bathonian) follow unconformably, starting with continental carbonate breccias with Fe-oxide recirculations. This unit is in turn unconformably covered by the pelagic limestones of the Val Tanarello Fm (Berriasian-Kimmeridgian?).
In the Southern Brianconnais area , the shallow carbonates of the Rocca la Meja Fm (AnisianLadinian) and the carbonates and evaporites of the Cargneules supérieur (Carnian) are unconformably covered by a coarse carbonate breccia forming the base of the platform carbonate schists of the "Dogger a Mytilus" (Bathonian-Callovian). They are rapidly followed by the Marbres de Guillestre (Oxfordian-Tithonian), which is deposed in pelagic environments related to a quick sinking.
Consequently, in the entire Brianconnais area, a persisting tectonic instability from the Middle-Late Triassic to the Middle Jurassic led to the erosion (possibly during separate stages) of almost all the Late Triassic to Early Jurassic successions, as documented by the relationships between Triassic and Jurassic units. Nonetheless, the emerged area was never higher than some 10s of metres. This is evidenced by the limited depth reached by the erosion and the limited development of the karstic network. Furthermore, after Middle Jurassic times, the entire area suffered a rapid collapse (Bourbon et al., 1973) , as revealed by the Up-ria-Peloritani terrain was closer to the Alpine Tethys oceanic ridge than the E Sardinia-Corsica high. A further Toarcian extensional phase is mentioned by Santantonio (1993 Santantonio ( , 2012 . Accordingly, the Alpine Tethyan unconformity is easily recognizable, and the evidence of active extensional tectonics is clear and well-developed along the entire E SardiniaCorsica-Brianconnais ridge. This evidence is earlier, quicker and more marked in the E-ward Calabria-Peloritani area. Evidence of tectonics is still well-visible also in the Southern French area. Instead, it fades in the surrounding, Wwards Iberian microplate areas where there is no emersion evidence; generally, emersions are replaced by simple shallowing trends. This is probably related to their great distance from the Alpine Tethys oceanic ridge.
As a consequence, unconformities, relationships between tectonics and sedimentation, and tectonic activity allow us to discriminate the variable closeness of the diverse areas -in this order: Spain, S France, Sardinia-Corsica-Brianconnais, and Calabria-Peloritani -to the Alpine Tethys spreading.
Conclusions
During the late Early-Middle Jurassic, extensional tectonics developed in the W Mediterranean area. It caused the opening of the Alpine Tethys Ocean and the development in the surrounding areas of distensive structures such as tectonic highs and lows, transitions from shallow to pelagic platforms, and basins.
In the Sardinia-Corsica block, which is located Westwards of the Alpine Tethys, a tectonic high extending from E Sardinia to Corsica rose and sunk during Aalenian to Bathonian times. As a result, the transgressive Genna Selole Fm buried and fossilized an eroded and sculptured morphostructure through the Alpine Tethyan unconformity. This structure was a previous quasi-tabular morphology mobilized by Jurassic extensional Alpine tectonics and modelled in minor highs and lows (horst and graben) (Fig. 5) . The rise of the E Sardinia high was accompanied by its alteration under a warm-humid climate; while the minor highs were colonized by vegetation and developed a pedogenetic profile of variable thicknesses, the upper slopes fed debris to the lows. This led to the bottom being rapidly covered by coarse sediment, and was protected from the alteration phenomena. Accordingly, the local Genna Selole Fm stratigraphy, paleoenvironments and sediment composition was first strictly ruled by the topographic location of each other and second by the dimension of the basins that the unit filled. The Genna Selole Fm reaches maximum thickness and complexity in the lows: the wider and deeper the lows are, the more developed and articulated the unit is. The sedimentation of the Genna Selole Fm reached the morphological highs only when the lows were entirely filled by sediment (Figs. 5, 22) . As a result, only transitional fine deposits and carbonate sediment can lie down over the high areas featured by thick pedogenetic, Fe-rich profiles. When the topographic profile was finally smoothed, the main collapse
Relationships between the Sardinia-Corsica block and surroundings areas: final considerations
Through a comparison of the diverse Jurassic successions outcropping in the W Mediterranean area, we have managed to depict a paleogeographic frame of reference in which to place the Sardinia-Corsica block during this period (Fig. 23) .
The Alpine Tethys gradually opened throughout the Jurassic period in the W Mediterranean area (Stampfli, 2000; Masini et al., 2013, and references therein) . In the W-most areas (Iberian plate), the consequences were only minimal sea level fluctuations and ephemeral emersion times. In the French areas, meanwhile, the Bajocian-Bathonian emersions became more important.
The scenery gradually changes close to the Alpine oceanic ridge. During the Middle Jurassic, the Alpine Tethys opening first induced the emersion of the E Sardinia-Corsica high (while W Sardinia suffered only a limited shallowing), and then caused its rapid collapse (probably in connection with the Aalenian Mid-Cimmerian rifting phase: Ziegler, 1990; de Graciansky et al., 1993) . Later, during the Late Jurassic, and while E Sardinia settled to outer ramp depths, pelagic successions suddenly took place in Corsica, suggesting rapid drowning.
During the Bathonian-Bajocian, the Brianconnais domain formed an elongated SW/NE-risen tectonic structure (Stampfli, 2000) , as well as the E Sardinia -Corsica high. A Bathonian tectonic extensional phase is evidenced here by Bertok et al. (2011) . The Brianconnais was also flanked E-wards by the spreading of the Alpine Tethys. As a consequence, its geodynamic development was similar to that of the E Sardinia -Corsica high (Bourbon et al. 1973; Bertok et al. 2011) . However, its emersion was comparatively minor in terms of consequences and short-lived, and the depth reached here due to erosion and the amount of dislodged debris was therefore limited (it was also preserved in minor quantities for its exclusive carbonatic nature). On the other hand, unlike the Sardinian area, and more similar to the Corsica successions, the Brianconnais domain sunk in the Late Jurassic and was covered by pelagic successions.
Nonetheless, this entire E Sardinia -Corsica -Brianconnais tectonic structure possibly extended ENE up to the Bohemian Massif, thus dividing the European area from Tethys. Indeed, it may be regarded as the remains of the SW branch of the Vindelician ridge which, between Permian times and the Middle Jurassic, and with scattered interruptions due to the ephemeral drowning of alternate sectors, was a relieved, stable, flat-topped feature with a slow subsidence rate in comparison with surrounding, deeper areas. During its intermittent emersions, this feature supplied terrigenous material to the surrounding areas until the Jurassic (Ziegler, 1990) .
The collapse developed earlier in the Calabria-Peloritani area and was stronger: pelagic successions took place from the Early Jurassic onwards (Bouillin et al., 1988; Cecca et al., 2002; Passeri et al., 2014) . This indicates that the Calab-had already started and so the high sinking was ultimately completely covered by the marine, shallow to deep, carbonate sedimentation.
Comparisons with nearby areas provide evidence that the Sardinia-Corsica block was one of the areas most affected by the active extensional Alpine tectonics. In fact, these tectonics even led to the marked emersion of the E part of the block, thus causing the erosion of Early Jurassic, Triassic and, possibly, Variscan deposits; the main part of the older Carboniferous to Permian post-Variscan deposits had already been removed by previous erosive cycles. A similar story had developed even earlier in the eastwards-located CalabriaPeloritani area, closer to the Alpine Tethys ridge. Here, too, the Mesozoic succession rests directly and unconformably over the Variscan basement on a surface that is similar to the Alpine unconformity.
Accordingly, using growing tectonosedimentary signals in the W Mediterranean area, we can further support the increasing closeness, in order, of the Iberian areas, the Provencal sector, the Sardinia-Corsica-Brianzonese ridge, and the Calabria-Peloritani region to the spreading area of the Alpine Tethys (Fig. 23) .
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